Purpose/Objective: To evaluate the safety of Stereotactic Body Radiotherapy (SBRT) of bone metastases in oligometastatic disease and to investigate possible predictive factors of local control (LC), progression disease free survival (PDFS) and overall survival (OS). Materials and Methods: Main eligibility criteria were number of metastatic sites ≤5, controlled primary tumor with no evidence of progression under systemic therapies, exclusion of surgery and no previous radiotherapy of the lesion of interest. Patients were classified into two categories: only bone (BOD) and outside bone oligometastatic disease (OBOD). SBRT was delivered only to bone lesions using two different schedules: 24Gy/1fraction or 27Gy/3 fractions. Results: Between January 2010 and December 2013, 40 patients were enrolled in our study. The most frequent primary tumors were prostate (40%), breast (17,5%) and lung cancer (15%). Two patients experienced severe late toxicity (fracture of the treated site). LC was longer among 'Responders' than 'Not responders' lesions (94,2% and 91,2% versus 50% and 16,6% at 1 and 2 years, respectively) (p=0,004). The multivariate analysis of PDFS showed a significant correlation with PTV volume (p=0,003) and Oligometastatic Status (p=0,002). The multivariate analysis of OS, confirmed a statistical significant value of the Oligometastatic Status (p=0,002) whereas no correlation was proved for PTV volume (p=0,065). Conclusions: SBRT of bone metastases is safe with a low incidence of severe toxicity. PET response has proven to be a strong predictive factor of LC whereas the BOD status and the small size of bone metastases might identify a subset of oligometastatic patients at better prognosis. Purpose/Objective: The aim of this study is to present an innovative QA methodology for patient-specific plan verification through true measurements of DVHs and comparisons with the corresponding TPS-calculated DVHs. Materials and Methods: 3D-printing technology and polymer gel dosimetry were combined in a unique way in order to construct a patient-specific QA phantom (patient-specific dosimetry phantom -PSDP). The selected patient planning-CT scans were used for the construction of a patient-specific 3Dprinted model (external surface and bone structures). The 3D-printed model was subsequently filled with Vinyl-Pyrrolidone (VIPAR) polymer gel. The constructed PSDP was then treated as if it the real patient, i.e. 'immobilization', set-up, image guidance (e.g. CBCT) and irradiation were implemented on the phantom. The irradiated PSDP was then MRI-scanned (derivation of T2-maps). The T2-maps of the PSDP contain dosimetric information that was extracted by analyzing the polymer gel dosimetry data. These PSDP T2maps that contain dosimetric information, were subsequently imported to the TPS and were registered/fused to the real patient planning-CT scans and RStructure dicom-RT data. This way, the PSDP measured dose pattern was spatially correlated with the real patient RStructure information, allowing the measurements of DVHs. Results: True patient-specific DVHs measurements were implemented following the proposed methodology. DVHs measurements were directly compared with the corresponding TPS-calculated DVHs. The QA and evaluation of the validity of overall treatment chain, of the treatment outcome and patient safety was feasible. Conclusions: True patient-specific DVHs can be measured for the first time and compared against the TPS-calculated corresponding DVHs, following the proposed methodology. Patient-specific treatment outcome and patient safety could 3rd ESTRO Forum 2015 S705 be enhanced with an introduction of such QA tool in the clinic.
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Normal tissue dose reduction by in-body electron modulation, using local magnetic field N.H. Jung 1 , J. Kwak 1 , S.W. Lee 1 1 Asan Medical Center University of Ulsan, Radiation Oncology, Seoul, Korea Republic of Purpose/Objective: Energy of gamma ray radiotherapy is transferred by electrons in both target tumors and surrounding normal tissues. If electrons, generated in body tissues, could be specifically removed in critical normal tissues, these normal tissues will be spared without compromising the target tumor dose. The purpose of this study was to present a new method of in-body electron modulation, using a magnetic field, to reduce dose of normal tissues near a target tumor. Materials and Methods: Two tissue equivalent phantoms which composed with normal tissue area (NTA) and target tumor area (TTA) were developed; 1) single beam model (SBM) phantom to analyze a longitudinal percentage depth dose curve, and 2) multi-beam model (MBM) phantom to analyze a cross sectional dose of both NTA and TTA dose. Distance of a gap between NTA and TTA were 5mm. The phantoms were irradiated using 3x3cm sized field of 6MeV photon beam with or without 0.3T local magnetic field through beam path to remove forward electrons. Absorbed dose were measured in each NTA and TTA. Results: With magnetic field applied, bending effect of the electron beam path was visualized in longitudinal film data. The percentage depth dose curve of SBM phantom showed about 40% dose reduction in NTA and almost no dose difference in TTA with magnetic field. Re-build up phenomenon were observed in the gap between NTA and TTA. In MBM phantom experiment, dose of the NTA were 300 cGy and 190 cGy, without and with magnetic field, respectively (36.7 % dose reduction). And dose of the TTA were 600 cGy and 580 cGy, without and with magnetic field, respectively (3.3% dose difference). Conclusions: Applying local magnetic field could reduce dose of normal tissues near a target by removing forward electrons without compromising target dose in gamma ray radiotherapy. Further in vivo studies are needed to confirm biologic significance of this phantom experiment.
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Are daily dose recalculations really necessary in head and neck helical tomotherapy? M.N. Duma 1 , S. Wagenblast 1 , S. Pigorsch 1 , S. Kampfer 1 , S.E. Combs 1 1 Technische Universität München Klinikum rechts der Isar, Department of Radiation Oncology, Muenchen, Germany Purpose/Objective: Head and neck cancer patients often undergo important soft tissue changes during radiotherapy. To assess the actual delivered dose recalculated on the daily IGRT images is often time consuming and mostly not routinely feasible. The aim of this study was to assess whether daily dose recalculations are necessary and and to develop a recommendataion for daily practice. Materials and Methods: Six head and neck cancer patients treated in our department with helical tomotherapy were analyzed for this work in progress. Total fraction number was 32 to 34 per patient. All patients underwent daily IGRT by MVCT at the TomoTherapy Unit. For each patient, we retrospectively performed daily dose recalculations on the MVCTs to assess the influence of soft tissue changes on dose distributions. We evaluated several summation doses: daily dose summations (DayDo), dose recalculations/sumations every second day (2Do), once a week (1WeDo) and once every two weeks (2WeDo). For the days when the dose recalculation on the MVCT was not performed, the day(s) before were summed up. In order to avoid dose recalculation errors due to recalculation on MVCTS, we compared the summation doses with the doses recalculated on the first MVCT (MVCT1Do) (expected to be very similar to the planning CT) times the total number of fractions. We analyzed the mean dose (Dmean), the maximum dose (Dmax), the Dmax in 1 cm³ (D1cc) and the minimum dose (Dmin). For the PTV: Dmax, Dmin and Dmean; for the spinal cord (SC): Dmax, D1cc, for the SC+5mm: Dmax, D1cc; for the parotid glands (PG): Dmean; for the mandible (Mnd): Dmean, Dmax. Results: Overall, for all OAR the median changes as compared to MVCT1Do was 3.3Gy (range: +8Gy (for SC+5mm) to -8.73Gy (Mnd)). The median PTV Dmax change as compared to MVCT1Do was -0.71Gy (+0.13Gy to -3.01Gy), the Dmin +4.24Gy (+5.39Gy to -1.59Gy) and the Dmean change was -0.07 (0.09Gy to -0.26Gy). The differences between the scenarios (DayDo as compared to 2Do , 1WeDo and 2WeDo) were small and mostly not statistically significant. The only statistically significant differences between the scenarios were for the PTV Dmean and the SC Dmax and D1cc. The overall median differences in Gy (range) between the DayDo and the 2Do, 1WeDo and 2WeDo are presented in the table.
Conclusions: Significant changes can be observed during treatment. Daily dose recalculations remain a 'gold' standard. Nonetheless less time consuming scenarios can be used for some structures to assess the actual delivered doses during treatment with an implication on adaptive replanning.
